This study examined whether social support might enhance health-related quality of life in men ðn ¼ 89Þ treated for localized prostate cancer by improving their ability to cognitively process their cancer experience. Data were collected using two, structured in-person interviews and abstracting medical records. The baseline interview was within several months (T1) after treatment for cancer, and follow-up was 3 months later (T2). Most men (61.8%) were treated by radical prostatectomy. Results showed that T1 social support was positively related to T2 mental functioning, and this relation appeared to be mediated by T1 indicators of cognitively processing, intrusive thoughts and searching for meaning. These findings suggest that supportive social relations may improve mental functioning by helping men cognitively process their prostate cancer experience.
INTRODUCTION
Long-term survival rates for men with prostate cancer have greatly improved over the past decades, possibly due to earlier detection and improvements in treatment (Brenner, 2002; David et al., 2003) . However, the significant bodily impairment, restrictions in role-related activities, and concerns about future health that often accompany prostate cancer and its treatments can greatly undermine men's health-related quality of life (HRQoL; for reviews see Eton and Lepore, 2002; Penson et al., 2003) . There has been extensive research documenting HRQoL in men with prostate cancer, but we know relatively little about the predictors of HRQoL in this population (Eton and Lepore, 2002) . HRQoL is likely to be affected by psychological and social processes that unfold over time as men manage, learn from, and adjust to the changes caused by prostate cancer and its treatments (Lepore and Eton, 2000) .
Understanding these processes can help to identify those patients at high risk for impaired HRQoL and suggest directions for intervention (Germino, 2001) .
There is mounting evidence that adjustment to cancer may be mediated by how individuals cognitively process their disease (Lepore, 2001; Lepore and Helgeson, 1998; Redd et al., 2001; Taylor, 1983) . Confronting, contemplating, and re-evaluating a stressful event, such as cancer, may facilitate adjustment by either helping people to assimilate the event into their preexisting mental models or helping them to change their mental models to accommodate the event (Lepore, 2001) . When these cognitive processes fail, the cancer experience may remain active in the form of intrusive thoughts (Lepore and Helgeson, 1998) .
Intrusive thoughts are considered recurrent, uncontrollable memories, dreams, or flashbacks about an event (Gold and Wegner, 1995; Horowitz, 1986; Vickberg et al., 2000) . These thoughts can be viewed as an attempt by an individual to make sense of, or construct meaning about a stressful event, or formulate a narrative account of what happened and why (Horowitz, 1986; Meichenbaum and Fitzpatrick, 1993) . We have argued that intrusive thoughts are a marker of incomplete cognitive processing (Lepore, 1997 (Lepore, , 2001 ; Lepore et al., 1996) , signifying that an individual has not made adaptive cognitive adjustments to a stressful event. Experiencing intrusive thoughts of stressful life events is often associated with negative affect and poorer HRQoL. Studies on people with cancer have shown that greater intrusive thoughts are associated with worse mental health (Devine et al., 2003; Lepore and Helgeson, 1998) , worse physical functioning (Lewis et al., 2001) , greater distress (Lutgendorf et al., 1999) , greater depression and less well-being (Manne, 1999) .
Whereas intrusive thoughts are often unbidden and somewhat automatic (Horowitz, 1986) , the process of assimilation and accommodation can be volitional, as well. For example, it has been observed that people with cancer sometimes engage in a search for meaning (Moadel et al., 1999; Schroevers et al., 2004; Tomich and Helgeson, 2002; Xuereb and Dunlop, 2003) . The search for meaning can reflect efforts to make sense of cancer, for example, to identify its causes and implications. It also may reflect efforts to restore a global sense of order and purpose in life (e.g. justice), which often is undermined by a cancer diagnosis (Taylor, 1995) . Indeed, Silver et al. (1983) note that 'intrusive ruminations may also prompt a need to understand the experience and its persistent effects (e.g. 'Why am I remembering this?')' (p. 88). Empirical evidence suggests that engaging in an ongoing search for meaning following a stressful or traumatic event is associated with poorer psychosocial adjustment (Clark et al., 1991; Silver et al., 1983; Tait and Silver, 1989) , whereas finding meaning is associated with better psychosocial adjustment (Davis et al., 1998) . In people with cancer, searching for meaning has been shown to predict poor adjustment (Tomich and Helgeson, 2002) . Exceptions to this are studies finding no relation between searching for meaning and adjustment (Gotay, 1985; Taylor et al., 1984) . Theoretically (Michela and Wood, 1986; Silver et al., 1983; Weiner, 1985) , searching for meaning could be associated with better adjustment if, for example, it enabled individuals to find meaning, or to identify benefits or positive outcomes associated with their cancer, such as closer relationships with others, a spiritual reawakening, or a greater appreciation of life. However, to our knowledge, there are no studies that have shown a positive association between searching for meaning and adjustment. Lepore (2001) has theorized that patients' social environment can have a strong influence on their ability to cognitively process their cancer. Supportive others can help individuals work through their stressful memories and make sense of them (Greenberg, 1995) . Discussing thoughts and feelings with others can provide an opportunity to confront the 'why me' questions and enable individuals to gain insight from others and construct meaning (Redd et al., 2001) . It has been found that patients who have adequate social support more often disclose their cancer-related concerns than those who have poor social support (Figueiredo et al., 2004; Lepore and Helgeson, 1998) .
Having opportunities for safely discussing cancer concerns may increase patients' ability to assimilate or accommodate their cancer experience. Others may provide new perspectives on the illness or its significance, thus reducing the need to search for meaning, or they may provide answers to the questions, helping to find meaning. Once meaning is found, intrusive thoughts and the concomitant need to search for meaning is reduced. In one study of incest survivors, for example, finding meaning significantly reduced (although did not eliminate) the need to search for meaning (Silver et al., 1983) . Similarly, intrusive thoughts may decline through talking due to the problem solving nature of conversation. Talking about stressful experiences may serve to engage distressed individuals in a mode of thinking that is different from the repetitive rumination they have been experiencing (Clark, 1993) .
The present study was designed to examine whether social support might enhance HRQoL in men treated for prostate cancer by reducing their level of intrusive thoughts and extent of searching for meaning. One part of this question has been addressed in a recent study that tested whether intrusive thoughts mediated the relation between social support and mental and physical functioning in patients with metastatic melanoma or metastatic renal cell cancer (Devine et al., 2003) . The study showed that a higher level of social support was associated with a lower level of intrusive thoughts about cancer which, in turn, was associated with a lower level of psychological distress and a higher level of mental functioning. That is, social support appeared to improve psychological adjustment by decreasing intrusive thoughts. Social support was not related to the physical functioning measure, so no mediation tests were performed. To our knowledge, there have been no studies on the relation between social support and searching for meaning in people with cancer. Thus, our study provides a replication of the work by Devine et al., but in a different cancer population, and it extends work in this area by examining how social support may influence searching for meaning and associated quality of life outcomes.
Hypotheses
We hypothesized that in men treated for localized prostate cancer those with strong social supports would be more likely to cognitively process their cancer experience, as indicated by fewer intrusive thoughts and less searching for meaning, than their counterparts with less adequate social supports. Further, we hypothesized that the positive relations between social support and mental functioning would be mediated by lower levels of intrusive thoughts and searching for meaning. We included an assessment of physical functioning for descriptive purposes. However, based on the work of Devine et al. (2003), we did not expect to find a significant relation between our predictors and physical functioning.
METHOD

Participants
The participants were men comprising the usual care control group from a larger randomized controlled trial (see Lepore et al., 2003 for details) . Patients were referred to the larger study by 35 physicians from 11 greater-Pittsburgh area urology and radiology clinics and hospitals. In addition to having been treated for localized prostate cancer, each participant had to meet the following eligibility criteria: (1) no history of other cancer; (2) primary residence within 1-h driving distance from intervention sites; and (3) non-metastatic disease at time of diagnosis. Of the 93 participants in the usual care control group, 89 participants (96%) had complete data at both time periods examined in the present study.
Procedures
Data were collected using structured face-toface patient interviews and review of medical records. A male interviewer conducted the inhome, baseline interview as close as possible to the date the patient's surgery was completed or their radiation regimen had begun. Follow-up interviews were conducted approximately 3 months later. Throughout the trial, patients were not informed of the study hypotheses, and interviewers were blind to experimental condition at baseline.
Measures
We administered the measures described below at both interviews, with the exception of background variables, which were collected only at baseline.
Background variables. We collected demographic and medical information from each participant and verified information about cancer pathology and history through medical chart review.
Health-related quality of life outcomes: Mental and physical functioning. There is general agreement that measures of HRQoL should be comprehensive, encompassing patient outcomes in general physical, mental, social, and role functioning (Bowling, 1991; Cella and Tulsky, 1993; Macdonagh, 1996) . All of these outcomes are captured by the 36-item, medical outcome study short form (SF-36; Ware et al., 1993) , which was used in the present study to assess HRQoL. The SF-36 assesses patients' status in physical functioning (physical limitations in performing daily activities, role limitations due to physical health, general health perceptions, and bodily pain) and mental functioning (vitality and/or energy level, role limitations due to emotional health, problems in social functioning, and mental health). Two summary scales can be obtained from the SF-36, the physical component summary score (PCS) and the mental component summary score (MCS; Ware et al., 1994) . These scores are standardized against normative data from a general population sample. Higher scores indicate better functioning (range ¼ 0 -100). In an elderly population (aged 65 and older), evidence for construct validity was good with the SF-36 distinguishing between those with and without markers of poorer health (Lyons et al., 1994) . We used the PCS and MCS scale scores as the primary outcomes in this study.
Intrusive thoughts. We measured the frequency of intrusive thoughts about cancer using the impact of events scale (Horowitz et al., 1979) . We adapted the measure to cancer patients. Participants indicated how often during the past month they had experienced intrusive thoughts about cancer, with response ranges from 1 (not at all) to 5 (very often). Construct and predictive validity of the IES has been well documented (Briere, 1997; Horowitz et al., 1979) . The intrusive thought scale has displayed acceptable reliability (Cronbach's a=0.79), and a split-half reliability for the whole scale of 0.86 (Horowitz et al., 1979 ). In the current study, the reliability was high (Cronbach's alpha=0.89). Higher scores indicate a higher level of intrusive thoughts.
Searching for meaning. We measured searching for meaning using two questions: 'How often have you found yourself searching to make sense of your illness?' and 'How often have you found yourself wondering why you got cancer or asking, 'Why Me?'' Men responded to these questions using Likert-type scales ranging from 1 (never) to 5 (very often). The scale has good internal reliability (Cronbach's alpha ¼ 0:80) and testretest reliability (r ¼ 0:72, p50.01) from time 1 to time 2. The items, which have high face validity, were modeled after those used in other studies on searching for meaning. Silver et al. (1983) operationalized searching for meaning with two highly similar questions, asking respondents how often they found themselves wondering 'why me?' and how often they found themselves 'searching for some reason, meaning, or way to make sense out of' their experience. Two similar questions to ours were used in a recent study with breast cancer survivors to assess individual's search for meaning (Tomich and Helgeson, 2002) . Other studies have also used similar 'why me?' questions (Gotay, 1985; Taylor et al., 1984) . One manifestation of the search for meaning following a traumatic or stressful event is to ask 'why me?' (Taylor, 1995) . This question implies an upward comparison process in which individuals assess their plight relative to others who have not experienced the traumatic or stressful event and perceive it as unfair (Park and Folkman, 1997) . This comparison process can be maladaptive, leading to passivity or helplessness (Gibbons and Gerrard, 1991) .
Social support. We used the social provisions scale (SCS; Cutrona and Russell, 1987 ) to assess men's level of perceived social support. The SCS is based on Weiss' (1974) concept of provisions of social relationships: guidance (advice or information), reassurance of worth (recognition of one's competence), and attachment (emotional closeness). It contains 12 Likert-type items with responses ranging from 1 (strongly disagree) to 5 (strongly agree). Higher scores indicate greater perceived social support. Convergent and discriminant validity have been established using data from a population aged 65 or older (Mancini and Blieszner, 1992) . Reliability of the total scale has been demonstrated ða ¼ 0:92Þ in an elderly population of men and women aged 60 and older (Cutrona et al., 1986 ). In the current study, the reliability was adequate (Time 1 a ¼ 0:78; Time 2 a ¼ 0:81).
RESULTS
Patient characteristics
At the time of the first (T1) interview, participants ranged in age from 49.1 to 79.6 years, with a mean of 65.7 years ðS:D: ¼ 6:48Þ. Ninety-one percent were Caucasian and 9% were African American. Half (50.6%) of the men were working}38.2% full-time and 12.4% part-time}and the other half were retired (47.2%) or on disability (2.2%). The sample was generally well-educated: 24.7% had post-graduate training, 25.8% graduated from college (25.8%), 10.1% had some college, 22.5% graduated from high school, and 16.9% had less than high school education as their highest level of education. Most of the men were married (85.4%), 5.6% were widowed, 6.7% were divorced, and 2.2% were never married. The number of days from time of treatment (surgery or first radiation treatment) to first interview (Time 1) ranged from 7 to 120, with a mean of 46.7 days. The second interview (Time 2) was approximately 3 months (mean of 83.6 days) after first interview. Most of the men (61.8%) were treated by radical prostatectomy, 18% had brachytherapy (radioactive seeds are implanted into the prostate gland), 13.5% had external beam radiotherapy, and 4.5% had both brachytherapy and external beam radiotherapy.
Quality of life, intrusive thoughts, searching for meaning, and social support over time Means and standard deviations for the study variables at Time 1 (T1) and Time 2 (T2) are presented in Table 1 , as are the results of the paired t-test analyses. At T1, mean level of general physical functioning, as measured by the PCS of the SF-36, was 44.7, which is comparable to that of a sample of men from the United States age 55 and older (mean ¼ 44:3; Ware et al., 1994) . Nonetheless, participants reported statistically significant improvements in physical functioning by T2. The mean level of general mental functioning at Tl, as measured by the MCS of the SF-36, was 50.6, which is slightly worse than that of a sample of men from the United States age 55 and older (mean ¼ 52:1; Ware et al., 1994) . Like physical functioning, participants reported statistically significant improvement in mental functioning by T2. At both time points, level of social support was very high, level of intrusive thoughts was very low, and level of searching for meaning was moderate.
Cross-sectional correlation analyses
Cross-sectional correlation analyses at T1 and T2 are presented in Table 2 . At T1, as expected, a higher level of intrusive thoughts was significantly related to worse physical and mental functioning, and more searching for meaning. A higher level of social support was unrelated to physical functioning, but significantly related to better mental functioning, less searching for meaning and less frequent intrusive thoughts. At T2, the correlations revealed a pattern similar to T1, with some exceptions. Higher level of social support was significantly related to better physical functioning, but not to mental functioning or searching for meaning. Frequency of intrusive thoughts was not related to physical functioning.
Evidence that indicators of cognitive processing might mediate the relation between social support and health-related quality of life In preliminary analyses, demographic and medical variables were examined to determine whether they should be used as covariates in these analyses. None of the tested variables (age, race, education, marital status, number of days from time of treatment to first interview, number of days post diagnosis, tumor stage, and prostate cancer treatment) was associated with both the predictor and HRQoL outcome variables, and therefore no covariates were identified.
We followed the analytical approach described by Baron and Kenny (1986) to evaluate whether intrusive thoughts and searching for cancer might mediate the relation between social support and HRQoL. The HRQoL outcomes included T2 mental and physical functioning (MCS, PCS). The predictor was T1 social support and the mediators were T1 indicators of cognitive processing, intrusive thoughts and searching for meaning. According to Baron and Kenny (1986) , to establish full mediation, all of the following must Step 1: The predictor (social support) should be significantly associated with the outcomes (mental and physical functioning).
Step 2:
The predictor should be significantly associated with the mediators (intrusive thoughts, searching for meaning).
Step 3: The mediators (intrusive thoughts, searching for meaning) should be significantly associated with the outcomes (mental and physical functioning), after statistically controlling for the predictor (social support).
Step 4:
The previously significant association between the predictor (social support) and the outcomes (mental and physical functioning) should be reduced and no longer significant, after statistically controlling for the mediators (intrusive thoughts, searching for meaning). If
Step 4 reduces the association between the predictor (social support) and outcomes (mental and physical functioning), but does not eliminate it, this potentially constitutes evidence of partial mediation. Regression techniques were used for testing all four steps in mediation (Baron and Kenny, 1986; Judd and Kenny, 1981) . The effects of both Steps 3 and 4 were estimated in the same regression equation. In addition, we used Kenny et al.'s (1998 ) modified Sobel (1982 test to evaluate whether the indirect effect of the mediator was significant.
First, we tested whether T1 intrusive thoughts was a potential mediator of the association between T1 social support and T2 mental functioning. In Step 1 (Equation (1) in Table 3 ), Tl social support was positively and significantly related to T2 mental functioning (b ¼ 4:08, SE b ¼ 2:01, p50.05), accounting for 5% of the variance. In Step 2 (not shown in table), T1 social support was negatively and significantly related to T1 intrusive thoughts (b ¼ À0:50, SE b ¼ 0:15, p50.01).
Step 3 and 4 criteria were tested in the same regression equation (Equation (2) in Table  3 ). When level of intrusive thoughts was entered into the model with level of social support, the overall model was significant [F(2, 88)=13.88, b ¼ À6:46, SE b ¼ 1:36, p50.001], and accounted for 24% of the variance. T1 social support was not a significant predictor of T2 mental functioning once T1 intrusive thoughts was included in the model, but T1 intrusive thoughts was negatively and significantly related to T2 mental functioning independent of T1 social support (b ¼ À6:46, SE b ¼ 1:36, p50.001). The modified Sobel test revealed that the reduction in the strength of the association between T1 social support and T2 mental functioning that was due to T1 intrusive thoughts was statistically significant (Z ¼ 2:84, p ¼ 0:004). Therefore, all criteria were met: T1 intrusive thoughts appeared to mediate the positive relation between T1 social support and T2 mental functioning.
Next, we tested whether T1 searching for meaning was a potential mediator of the association between T1 social support and T2 mental functioning. As noted above, in Step 1, T1 social support was positively and significantly related to T2 mental functioning (Equation (1) in Table 3 ). In
Step 2 (not shown in table), T1 social support was negatively and significantly related to T1 level of searching for meaning (b ¼ À0:59, SE b ¼ 0:22, p ¼ 0:01). Steps 3 and 4 criteria were tested in the same regression equation (Equation (3) in Table  3 ). When searching for meaning was entered into the model with social support, the overall model was significant ½Fð2; 88Þ ¼ 9:67, b ¼ À3:41, SE b ¼ 0:89, p50.001], and accounted for 18% of the variance. T1 social support was not significantly related to T2 mental functioning once T1 searching for meaning was included in the model, but T1 searching for meaning was negatively and significantly related to T2 mental functioning independent of T1 social support (b ¼ À3:41, SE b ¼ 0:89, p50.001). The modified Sobel test revealed that the reduction in the strength of the association between level of social support at T1 and level of mental functioning at T2 due to level of searching for meaning at T1 was statistically significant (Z ¼ 2:18, p ¼ 0:03). Therefore, all criteria for mediation were met. Thus, searching for meaning at T1, like the related intrusive thoughts variable, appeared to mediate the association between social support at T1 and mental functioning at T2. Finally, we found that none of the variables (social support, intrusive thoughts, searching for meaning) was significantly associated with physical functioning. Therefore, mediation was not examined with this outcome.
DISCUSSION
This study examined how perceived social support might affect men's cognitive processing of their cancer experience and concomitant HRQoL outcomes. We found improvements in both mental and physical functioning in this population over time, even though their baseline levels of mental and physical functioning were fairly close to published norms for the general population in this age range. In addition, most of the men reported that they had adequate social support, relatively little searching for meaning, and infrequent intrusive thoughts early after treatment. Despite the positive and rapid adjustment of most of the men in this sample, we found some evidence that social support may improve mental functioning by facilitating cognitive processing. Our two indicators of cognitive processing were intrusive thoughts and searching for meaning. These variables are highly and positively correlated (r ¼ 0:61, p ¼ 0:01, see Table 2 , T1) suggesting that they are measuring similar underlying factors. Nonetheless, they do have some unshared variance; indicating that they have some unique predictive power.
Similar to other studies with men treated for prostate cancer (Deimling et al., 2002; Lepore and Helgeson, 1998) , level of intrusive thoughts of the men in this sample was low, both at baseline and follow-up. Although level of searching for meaning was moderate at both times, like intrusive thoughts, there was no significant change over time. One explanation for these findings may be that many of the men in this sample had preexisting schemas that could accommodate their cancer experience and, therefore, had come to terms with their cancer experience by the time of baseline interview. Alternatively, men may have had adequate time since diagnosis to come to terms with the disease. Furthermore, because the men in this study were all diagnosed with localized prostate cancer, which has nearly a 100% 5-year survival rate (Ries et al., 2000) , they may not have believed this was a life threatening illness and their basic assumptions of life may not have been challenged by the event.
Although many men evidenced little need to cognitively process their cancer experience shortly after treatment, as predicted, those with low social support were less likely to have processed their experience. Level of social support was inversely related to level of intrusive thoughts and searching for meaning. In addition, there was evidence that social support may have affected mental functioning through its association with intrusive thoughts and searching for meaning. This is consistent with findings from Devine et al. (2003) . They found that social support was negatively associated with intrusive thoughts (also see, Schmidt and Andrykowski, 2004) . They also found evidence that intrusive thoughts at T2 appeared to mediate the positive relation of social support at T1 and mental functioning quality of life at T3. Furthermore, like us, they found that neither intrusive thoughts nor social support were significant predictors of physical functioning.
Our findings suggest that men who have not cognitively processed their cancer experience may benefit from a psychosocial intervention that provides a supportive forum. Some interventions provide opportunities for men to actively contemplate and discuss cancer-related thoughts and feelings, which can potentially facilitate cognitive processing and enhance HRQoL. For example, Lepore and Helgeson (1999) found that men with prostate cancer who participated in an education plus discussion intervention group had greater improvements in mental functioning, lower distress associated with intrusive thoughts, fewer interpersonal conflicts and larger increases in perceived control over their health and functioning than those in the control group. The intervention was especially beneficial to men with inadequate social support.
There are some limitations of the study that should be noted. One limitation is that we did not have adequate representation of men from minority groups and lower socio-economic status. Thus, we may have underestimated the functional difficulties likely to be found in a more diverse population of men treated for localized prostate cancer. Another potential limitation is that men might have felt compelled to present themselves in a socially desirable manner by under-reporting any psychosocial difficulties they have experienced. Men in general may be uncomfortable reporting distress, even though in actuality they are experi-encing distress, raising the possibility that this study does not accurately depict men's HRQoL. The fact that we drew data from a sample of men enrolled in the control arm of a randomized clinical trial also may have biased our results. Specifically, men who were particularly distressed at the time of recruitment may have declined randomization because of fear of not getting assigned to an active treatment group. Sampling only men with localized disease also is a limitation, since men with advanced disease may have greater difficulties cognitively processing their disease. Finally, the timing of our measurement is a limitation. Because we only studied men shortly after treatment, we do not know how socialcognitive processes might influence HRQoL during other critical periods, such as the time surrounding diagnosis or follow-up testing for recurrence.
In addition to addressing the limitations noted above, we suggest several directions for future research in this area. First, our findings and those of Devine et al. (2003) suggest that social support group interventions might help individuals to deal with existential issues. Interventions aimed at improving less than optimal natural social supports also may enhance patients cognitive processing and HRQoL. Second, we believe that much more can be learned about adjustment to cancer by studying meaning-making processes. There is an increasing number of studies on people with cancer that assess meaning (for review see White, 2004 ), but we found none that specifically used searching for meaning as an indicator of cognitive processing. Park and Folkman (1997) discuss the issue of meaning and consider it poorly understood and not well-integrated with other mainstream approaches to stress and coping, even though there is evidence suggesting that meaning is a critical aspect of people's existence and their adjustment to life stressors. Ours is just one approach to meaning-making process in people with cancer, a cognitive one, with alternative approaches abound (White, 2004) .
In sum, like many other investigators, we have found that a high level of perceived social support predicts better mental functioning among people with cancer. More importantly, we found evidence for a cognitive pathway linking social support to mental functioning: social support is associated with a lower level of intrusive thoughts and searching for meaning which, in turn, are associated with better mental functioning. These findings replicate similar work with other cancer populations, suggesting that the model has some general utility in psycho-oncology.
